Abstract-This study uses an approach of fuzzy multi attribute decision making in determining alternatives to solve the selection problem of the electrician through a competency test. Competency test consists of several tests of knowledge, skills and work attitude. The parameters of decision making is used to choose the best alternative written test, test of theoretical knowledge, practice knowledge test and oral test. Linguistic values expressed by triangular fuzzy numbers is used to represent the preferences of decision makers so that the uncertainty and imprecision in the selection process can be minimized. Aggregation results are represented using triangular fuzzy numbers. The output of this selection process is the best alternative obtained using triangular fuzzy numbers arithmetic approach.
INTRODUCTION
National development will boost economic growth and competitiveness in the world market. The developments affect the increased needs of the elements associated with infrastructure development, one of which is the human resources in the form of labor. Indonesia has a large number of workers. For this purpose, the quality of Indonesian human resources in various sectors and regions, need to be improved and optimized for utilization [1] . Improving the quality of human resources is very important for experts in construction industry. Labor skills are important part in the implementation of a construction project. Job skills suitability possessed by workers with job skills required by the labor service user is needed to increase employment opportunities [2] . Professional construction sector worker has a reliable ability, ethical, and highly competitive.
The government realizes the importance of human resource competencies in the field of electricity. The government creates it through Law No. 15 on Electricity. The government has drawn up Government Regulation No. 3 of 2005 as an amendment to Government Regulation No. 10 of 1989 About the Provision and Use of Electric Power, which in Article 21 paragraph 9 states that "Every technician who worked in the electricity business is required to have a certificate of competence". The electrician should do several competency tests to obtain a certificate of competence. Competency test consists of knowledge, skills and attitude tests. The tests of knowledge, skill, and attitude obtained from several tests, both written and oral tests as well as practice of skill [2] .
The decision-making is a research group developed over the last twenty years, while research on the theory and method of group decision-making has always received attention from researchers in the world [3, 4] . Multi attribute decision making (MADM) is used to solve the problem in selecting the optimal alternative out of several alternatives related to attributes. The decision maker in the MADM process often takes the form of the linguistic variables. It occurs because of the complexity and uncertainty of the objective things and the ambiguity of human thinking [5] . Multi-attribute decision making method makes the decision maker to be able to determine the appropriate alternative. MADM technique is a popular technique and widely used in many fields of science, namely engineering, economics, management, transportation planning, etc [6] .
The fuzzy set theory has been applied in many fields, for example operation research, management theory etc. The fuzzy numbers and fuzzy values are suitable for representing uncertain information; they are used in many applications [7] .
At present, if decision information, often refers to attribute value, is given in the form of precise value, the multi attribute decision methods is relativelly perfect.
The complexity and uncertainty of objective things and fuzziness of human thinking in many actual decision making are difficult to give the explicit attribute weight, this kind of multi attribute decision making having incomplete information has been worth studying.
The process of selecting a qualified electrician must be precise, accurate and qualified to be able to achieve the expected outcome is to get the best electrician appropriate to their parameters. Decision making method can solve that problem. Based on the idea, decision making approach is proposed to identify qualified electricians according to their parameters.
In this paper, attribute value are given in the form of Triangular Fuzzy Numbers (TFN), calculate the rank of alternatives according to arithmetic approximation. www.ijacsa.thesai.org
The rest of the papers are organized as follows, section 2 describes related works of the research. In the section 3 triangular fuzzy numbers and fuzzy multi-attribute approach are summarized. In this section, methodology for each technique is also given. Section 4 discusses a case study, analysis, and result of this research. The conclusions are presented in Section 5.
II. RELATED WORK
The purpose of multi attribute decision making is reaching a decision by choosing the best alternative from many candidates [8] . The attribute or criteria can be the one causes some benefits or the one that causes cost. Decision making comprised of four steps: 1. Acquisition of information, 2. Decision making model, 3. Acquisition of decision results, 4. Ranking alternatives in a sequence [9] . Hopfe [10] proposed design assessment uncertainty in decision making. This decision making using AHP approach and the case is focused on discrete decision. The key performance indicators are used as a preference in this case.
Dongjing [11] proposed method for decision making, compute the distance between each alternative and positive, negative ideal point of interval numbers, then finds out each alternative's closeness degree for ideal point.
Wibowo [12] used a fuzzy multi-criteria approach in the group decision making to increase the confidence level of the decision maker or the decision maker in solving the problem of selection of suppliers. Fuzzy linguistic variables are used to represent subjective assessment decision makers. The uncertainty can be minimized by fuzzy linguistic variable. Hegazy [13] explained how to solve the problem of uncertainty in the medical world, especially mental health issues using a fuzzy set approach.
Fuzzy multi attribute decision making (FMADM) is used to resolve the problems with the appropriate decision-making approach. FMADM describes rational decisions in situations of uncertainty given in the form of linguistic values. Fuzzy numbers represent the values of linguistic. Researchers typically use triangular fuzzy numbers or trapeziodal [14] . Bekheet [14] proposed polygon fuzzy number (PFN) for decision makers to express their own linguistic. FMADM methods based on comprehensive satisfaction evaluatives that are derived from the preferences of decision maker, is presented to solve the decision data sampling problems in a fuzzy situation. The decision data and weights of all attributes take the form of generalized trapezoidal fuzzy numbers (GTFN) [15] .
In this paper, selection of the best alternative is obtained using fuzzy multi attribute decision making methods. The proposed methods use triangular fuzzy numbers and fuzzy arithmetic approach to select electrician.
III. METHODS

A. Fuzzy Number
A fuzzy number is a generalization of a regular, real number in the sense that it does not refer to one single value but rather to a connected set of possible values, where each possible value has its own weight between 0 and 1. Fuzzy number is expressed as a fuzzy set a fuzzy interval in real number. The boundary of this interval is ambiguous; the interval is also a fuzzy set. Generally a fuzzy interval is represented by two end points a 1 and a 2 
B. Triangular Fuzzy Number
Triangular fuzzy number is more popular because of its ease of the arithmetic operations. The arithmetic operations are addition, subtraction, multiplication, division, reciprocal, geometric mean, etc. Such operations enable the decision makers to determine the rank of alternative [16] .
Triangular Fuzzy Numbers (TFN) is a fuzzy number represented by three values, namely A = (a 1 , a 2 , a 3 ). It can be defined as shown in (1) .
This presentation is expressed as membership functions as shown in the Fig.1 . 
C. Fuzzy Arithmetic
Basic arithmetic operation on fuzzy number is an extension of the concept of basic arithmetic operations in general by using the degree of membership. Some important properties of operations on the triangular fuzzy number are [17, 18] 1) The result of the addition or subtraction between the triangular fuzzy numbers is in the form of triangular fuzzy numbers www.ijacsa.thesai.org
2) The result of multiplication or division between the triangular fuzzy numbers is not a form of triangular fuzzy numbers. Operations of multiplication or division results can be converted into triangular fuzzy numbers through value approach. 3) Operation max or min did not produce the form of triangular fuzzy numbers
Triangular Fuzzy Numbers Operation
1) Addition
This operation does not use the membership function. For example, A and B are triangular fuzzy number A = (a 1 , a 2 , a 3 The main concern is -cuts of two fuzzy numbers, 
D. Fuzzy Multi Attribute Approach
Decision makers often face doubt and uncertainty in expressing subjective perceptions or judgments, uncertainty in decision making. Fuzzy set theory is used to express the linguistic terms of decision-makers to resolve the uncertainty, ambiguity and subjectivity of human judgment [19] .
The decision makers are influenced by uncertainties and imprecision in giving their subjective assessment. This uncertainty occurs because the decision makers are not fully confident in their assessments so that their judgments are represented by fuzzy numbers in linguistic form [20] . Linguistic variables represented by fuzzy numbers, which represent a subjective assessment decision to minimize the uncertainty and imprecision in the selection process. The steps of fuzzy multi attribute decision making (FADM) are:
1) Problem Representation a) Identification of goals and decision alternative is determining the highest rank of alternative. b) Parameter Identification c) Building a hierarchical structure of these problems. 2) Evaluation of Fuzzy Set a) Choosing the rating set for the weights parameter and the degree of fitness for each alternative with its parameters. W i is the weight for parameter P t . S it is a fuzzy rating for the fitness degree of decision alternative A and parameter P t . F i is a fuzzy match index of alternative Ai which represents the fitness degree of alternative decisions. F i is derived from the aggregation S it and W t , where i = 1,2,3, ... n and t = 1,2,3, ... k b) Evaluating parameter weights and fitness degrees of any alternative parameters.
Aggregating the parameter weights and the fitness degree of each alternative with its parameters using fuzzy arithmetic, as shown in (10) .
]
(10)
3) Selecting Alternatives a) Prioritizing decision alternative based on the results of aggregation. Priority aggregation results are used to determine the ranking of decision alternatives. This aggregation results represented as triangular fuzzy numbers. b) Choose a decision alternative with the highest priority as the optimal alternative.
IV. CASE STUDY
The proposed model is applied to solve the problem of the electrician selection.
A. Problem Representation
The problems in the selection of electrician aim to get experts who have parameters as per the requirements of the Agency for Construction Services. The electricians fulfill the administrative requirements before taking the competency test. The competency test consists of 4 exam materials and they are parameter of decision making. These parameters include P1 (written test), P2 (test of theoretical knowledge), P3 (practice knowledge test), and P4 (oral test). The electricians will receive a certificate of competence after they have passed a competency test. The problem in the selection of electrician can be represented in Fig. 2. www.ijacsa.thesai.org 
B. Evaluation of Fuzzy Set
There are linguistic variables that represent the importance weight for each parameter. Each weight represented by a triangular fuzzy numbers as follows: The rating for each decision parameter is shown in Table  1 . The fitness degree of decision parameter and alterative are shown in Table 2 The next step is to determine the value of a fuzzy fitness. The values obtained by aggregating the alternative weight of importance degree on each parameter as shown in Tables 1  and Table 2 
 Alternative fitness rating A1 (electrician 1) of the first parameter is Medium (M) = (0.25, 0.5, 0.75) and the importance rate for parameter 1 is Low (L) = (0, 0.25, 0.50).
Fuzzy fitness value is determined using approximation of multiplication on fuzzy arithmetic, as follows: Table 3 .
C. Ranking of Alternatives
The ranking is determined from the alternatives that have the largest parameter to the smallest alternatives. The result obtained is shown in Table 4 .
Based on the results from the calculation, it is obtained that an electrician 3 has the highest value and has top rank.
V. CONCLUSION
The process of evaluating and determining an electrician in the competency test involves many parameters. This study uses triangular fuzzy number arithmetic approach for decision-making to solve the problem of determining an electrician in the competency test. Linguistic values expressed by triangular fuzzy number is used to represent the preferences of decision makers so that the uncertainty and imprecision in the selection process can be minimized. Aggregation results are represented using triangular fuzzy numbers. The selection results are obtained in the form of ranking the final value of the electrician. They are used to recommend experts in electrical field who has the highest level of competence. 
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